The filter loading effect is determined by the BC(ATN) method for measurement campaigns 25 conducted at different types of the measurement site (roadside, urban background, rural 26 background, regional background) in Klagenfurt (Austria), Anaheim (USA), Payerne (Switzerland), 27 Sonnblick (Austria), Kathmandu (Nepal). Uncompensated BC data as measured by the AE33 with the 28 detector under spot S1 was fitted using a linear function in the ATN range from 4.4 to 45. The filter 29 loading effect is determined as the relative slope RS (Eq. 3). 
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Sonnblick (Austria), Kathmandu (Nepal). Uncompensated BC data as measured by the AE33 with the 28 detector under spot S1 was fitted using a linear function in the ATN range from 4.4 to 45. The filter 29 loading effect is determined as the relative slope RS (Eq. 3). The mass absorption cross-section values σair denote the mass absorption cross-section of aerosols 83 freely suspended in the atmosphere. The values used in the Aethalometer assume an inverse 84 dependence on the wavelength -that is, a "black" sample with an Ångström exponent equal to unity 85 (Moosmüller et al., 2011) . 86
87
The relationship between the absorption and mass was determined by optical measurements of 88 transmission and thermal measurements of samples, where the non-refractory constituents of the 89 carbonaceous sample were removed (Gundel et al., 1981; Gundel et al., 1984) . The pollutants in 90 ambient air and combustion source exhausts were sampled on quartz fiber filters and analyzed. The 91 non-destructive optical measurement was the laser transmission method carried out at room 92 temperature. The thermal method employed was the evolved gas analysis (EGA) in oxygen (Malissa 93 et al., 1976) . EGA was performed on the non-treated filters and on the filters sequentially extracted 94 by benzene and a mixture of methanol-chloroform. The most refractory peak in the extracted filter 95 thermograms was used to quantify black carbon. The mass attenuation cross section for the laser 96 was thus obtained: σ = (23.9 ± 2.0) m 2 g -1
. The high value is typical for the attenuation measurement 97 setups using collimated laser beams (Gundel et al., 1984) . In the first Aethalometer, using an 98 incandescent lamp and a green band-pass filter (Hansen et al., 1984) , the mass attenuation cross 99 section was determined to be 10 m 2 g -1 at 530 nm. In the ensuing commercial embodiment of the 100
Aethalometer, again using an incandescent lamp without any filters, the mass attenuation cross 101 section was determined to be 19 m The path length of a photon and hence the probability for the photon to be absorbed by a particle 107 increases in the filter matrix due to the scattering of light by the filter fibers. This can be empirically 108 taken into account using a single parameter, describing the enhancement of absorption as a 109 multiplication factor C (Weingartner et al., 2003) : σ = C σair. The same mass of the sample absorbs C-110 times more when the particles are embedded in the filter matrix than when they are freely 111 suspended in the air. The separation of the C and σair parameters, using the value of C = 2.14 112 (determined in Weingartner et al., 2003) for legacy type Aethalometers, such as AE31, determines 113 the mass absorption cross-section of freshly emitted BC σair = 7.77 m 2 /g. We use this parameter in the 114 AE33 in addition to the parameter C, determined for the new TFE-coated glass fiber filter tape (see 115 section "3.3 Influence of the filter material"). We measured ambient BC concentrations using 116 collocated Aethalometers AE31 and AE33, then determined the parameter C for the AE33 from these 117 ambient data. 118
Optical measurements in the infra-red part of the spectrum should be used to convert the optical 120 measurement into the mass concentration, as the contribution of sample components other than 121 black carbon is negligible at these wavelengths (Sandradewi et 
